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(57) Abstract: 

PURPOSE: A TSTD(Time Switched Transmit Diversity) based 
diversity method in a hybrid ARQ(Automatic Repeat reQuest) 
system is provided to resolve correlation between re- 
transmission units using a spatial division method. 
CONSTITUTION: An initial transmission block(frame or packet) 
(n1) is transmitted, and a decoding is performed using the 
transmitted initial transmission block as an estimation value 
(n1_est) in a receiving terminal of an initial transmission block 
(501,502). In case that an error exists in the decoded result, a 
transmission antenna is switched (503). A block(frame or 

packet) retransmitted through a switched other antenna ls| 

transmitted, and the transmitted block used as an estimation value{n2_est) in a receiving terminal of a re-transmission 
block is combined with the estimation value(n1_est) in the receiving terminal of the initial transmission block(504,505). 
The combined estimation value Is decoded(506). In case that an error exists in the decoded result, the transmission 
antenna is switched agaln(507). Data of a transmission block(nl) are retransmitted through the switched antenna. 
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(71) t*l<il '^i^]^:^}^^s]^■} 

(72) t-^:^!- 

^^if A) n|-£^£Sl-2-§-^ cfl 2^}6|.4E 208-^ 1 503 J: 
(74) cl]s]°J *1-§-^ 

4l -'>l-^6^r ; 



(54) 5M:M.sjB ARQ^li^5°fl^i T STD 7]n}:^ ^1 ^ «o^'^ 



€• t-'^-gr ^■<^]}±^B. ARQ (Hybrid ARQ System) TSTD (Time Switched Transmit Diversity) 7]^ 

i ^AS>.S.^], TSTD* 7]^]:S>.S. *fe 7]'^4-- 5>oi_a e^p. ARQ ^-g-^H, ^fl?i^ 



ff^llolom 5^50^ ;(fl^^ SI* nil, 5l7l <^^^]MS^^ 4^ ^J-Eliq-f- f- 

^H?i4^-ir aelJl, ^fl^^sJ t]]c>]S]^ 7] no]-B]$S, ^^7> 

3)3: ^d-^^ -tlil- ^H^^t =r y^c-ll, o) ;^^'>))£ xi^ TSTD* s>='l iLe) 



£ 5 

^^1 0-] 

CDMA. ^^^I'H, ARQ. 4^1 til ^lE] 
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H2b ^£fl5l *M«&1£ ARQn ^2}- 'S'^-i- ^ItV l-S.-f*m 
£3^ f^EflSl 5HJiii]-B ARQin ^i"^^ x}-e 

£4^ ^ t^2l 711^^: ^^i^S}?! ^1*>, TSTDl- ^>-§-§>^ ^ e^S ARQ ^2f- ^Et-vfl 

£6-8: '^i'^^l ^IZ-a^l-^lS-^i, wel£ ARQIIIi^l2l c1-c1b^a|e] yl^^t ii'gs}?! SS-f 

^ ti^^ s>ol tie)H ARQ ^1^-15 (Hybrid Automatic Repeat reQuest System) 'i^i 711^ (Trans 

mit Diversity Method) "Hi ^t!: 

IJ:^^:, TSTD(Time Switclied Transmit Diversity)! £ ARQ ^]±^'=^] ^^^^S-f 

«:^°11^1£ n^]^ *=r^ =^ ?!: TSTD 7]^}$^ ARQ Aj^i^Eig cl-"^! a] wj- 



^^^'l-Jl, T^^]7Hl^i ^^-t^ '?i«H *^]7)S 311^ ^Hi* ^■?(NAK -g-'EJ-)7}- Sl-i: "A. ^7) Si 

^Hl ^^-^^-i: ^"^it ^ SJ£^ ?!■ *M « el£ ARQAl:i:E|c^)A^ tSTD 7]^^S] t^c>]n]^^]^ n^^c^] ^ojcf. 

<ytb -^^-^ "^014 5fe c^-'^lWl^^lEl 71'^ (Transmit Diversity Method)°l 

4°1 ^1 El 7] ^ STTD (Space Time coding based Transmit Diversity) S)- TSTD (Time Switched Trans 
mit Diversity) 71- 514. '^l f^'^l^l TSTD^r ^VEfl4S.^S.l- JicflS ^^sj-^i ^^M^]^ <^1^ 

-i- ^■^'isfl^ir 7lU<=14. -^^H 3GPP<^l^i^ 7rj- 7]'^ ^fl^el-ji 5^0.^^^ SCH (Shared 

CHannel)'^!'?]: S)-§-sl-Jl 

TSTDt Al-§-5-}fe ^fl'iS] £137} 7^ji, a t^a.'S ^*(slot) 41- ^i* 

^°l^«r S^4. 
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tl-^d, ^511- -7-^ ^fl-^ ol-§-Sll^i ^^Sfe ieil- ^l^g^S. ARQ ^1^^;^^ (Autom 

atic Repeat reQuest) (^|-^ ^H^^ «o'-^)<=l SX"^. 

O] HJ-AI^ ci)ei 7^t :f ofl ollEl7|- i^^lt l"^ (^^^V^ ! ^ 5ll 3fl5l)-t- 4a) _g_ 

^^^l-^^^l 7)H^olD^, o^yjofl 511^21 <iS>f- ^tt ^fl^ ^^Sl- 7)'^-i- ^^^*H 

-^li^^Sl f^7>S]- 7llAl# S-aS- ^<^1 s}-^! tLE^H ARQ Aj^tflolcf. 

ARQ':-!) S]*> iei ^l^^^ ^j^^lcfl^l ARQ (Wait and stop ARQ) , ARQ (Go -back -N ARQ, Selective -r 

epeat ARQ), 3j-g-2i ARQ (Adaptive ARQ)?!" $1"^. 

Stop -and -wait ARQ^ y}^^ ^^f> ^^9] ARQS^i, ^^j^o. M.^^ ^j^sj. ^AjaoflAi s] o^b] ^ 
2Vo]l o)s,| o^wj--^t 5)]^^ ^sflAj ^^j-t-t!(ACK)<=14 ^leit^^ (NAK) ^Jlt iMl* "A 4-g- t^S] 7] 
c|-e^^ 1^^1014. 

'L>°J ^^^o] -t^^^^^ti NAKCHlei t^l) ^it ^Ml ^-^Sl-^cj t^* ^H^i^^U, ACK(^^J-^ 

^) ^sl- 51^ a 4-S- ^Al^ ^isS^tt:)-. 

■a^^ ARQ^r Stop -and -wait ARQ71- 5>rr -^HlSllHl- ^'=]7] ^4^] *> ■1-^^A''^1 '^'We]- 9l^^^S. ^o]^] 
* ARQ Go -bacl< -N «oH'^ "flei?)- ^^^f-^ H °1^2) 2.s .a^A. ^fl^^. 

«te 'S-^il'^lji. -a^i^ ARQ^ ^^^51 ■S-^?!^! -a^^ll^i 711^1 1-^* ?l^tt SJiLH 'L>^>= 

l-^l- f^<i^-1 iel7l- tAj^v s-s-o] w^v^s]^ n ofle^i/i- «i^St-> cflsfl^i ^ll?l*«:4. 

2}-g-^ ARQ^ Slir^r ^cflS 51-71 ^sflAi -as-s] 7jolf. ^fl^s) Aj-tflofl o^-e)- o_a ^^§>^ ARQ ^J-^i'^l^, 
cfl- ARQ 'ii-^'i HlsflA-i 3:^^ feo^ - ^v^j oj^ipj. ;^iois]^7> pfl-f ^^t!: ^^jo] 

^J-71 elH ARQ AiiEflo^iA^ xfl^ ^j:3^ 7]i^^s. ^tf-^^^ ^J:3}-4 E^a. ^5:si-7l- ^fl-§-l ^ sj^t-i), n ^ 

517} RCPC(Rate Compatible Punctured Code)<a^l CFG (Complementary Punctured Code)'?l^Hl ^^l-^i ^°^2 
(Type n), '&|-'y3(Type m.)S. 4^<H ^H, ^JtV^l^S. 'tlS7f ^"Ut!- ^Jl^l ^H^^'Jl ^-f b 4'^ 1 (Type I ) 

^ ^^215)JI 

^5l£# #7}Al7)7l ^5flA^ ZL 'A±.i\A €4. "tsf ^-§-5l-'^=i ^^sl-TT *>'^1HS1 

H ARQ^J-^^ ^Ell^)4<>| A-lHl>,t ^)^§l-7l ^% Ali^E^ofl ^-t^'^l^. 

H2^r Sj-olw elH ARQDS) ^av^ a^,^5|.7] ojev -j^^xj-Ko] j,^ C30. ^j-oia e)H ARQfflSl -^^l-t ^d'^5>7) ^1*V 
l-S-f ^f^S.'^l, *M w &|H ARQin^ ^ll?i^5l^ ■y'^i (redundancy) 2^7]- 47] ^J: 4^ (self -decodable) ^ 

^<5l4, 11^4 **l-'a sMwelH ARQn44. 

£2Sl *l-='laelH ARQEfi^l ^-f* 'S^a.'a, il2:2l l-^(a5fl<y ols> ^4)(ni)^ ^^^>IL <^1 ^ 

^ l-^^l T<J4°flAi4. 4^^^?J:(nl_est)^a 4°i c^2H (decode) 1- 4^*^«M (201,202), 4SH 14 ^ 

^7V ^n*-(good)^l^ 4iL4i, ^^^7]- 51 ^^(bad)^lir ^ll^i^^S]^ ^^(n2)* 4^4JI ^1 54 A^A^ «- 
^Al4o]lAi4 ^Aj^(„2_est)^S. 31:^ ^=S^l-^Sl =^^^4'^I421 4^a^ SJ: (nl_est) 4 (203,204). 

aelJl 4 SS^l- 11(205), cISH 14i^7> ^^(good)i^ ^S.4J1. S.^-^} ^-f (bad)'=Hl^ 

7^1(201)¥-Ei -'r«S?l:4. 



£34 4<=']«e)H ARQfflfil ^-f* ^^4ii°d, ^3^S\ l-^(nl)-i: ^^4ll °1 ^-1: 1-^4 

4 ^'a5J:(nl_est)-^S 4^ 42H(decode)# ^^SH (301,302), 45H ^4 ^#7]- ^fe ^^(good)'ife ^S- 

43L. iL^7> Slfe ^^(bad)i^ 7])^^£l^ t^(n2)4 ^4^4J1 °1 ^11^^ l-^S) ^^i^oflA-lSl ^^^5lt(n2_ 
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est)°S. *M clSHt ^«5t!-4(304), -^^7] ^SLE. l^f ^^7)- ^ -f (good) °fl ^ ^S.t}jL, ^1 'ii^ ^-f 
(bad)i-b 413. ^^-t^S^ 4^^^5):(nl_est)3^ ^fl^^ -f^Sl ^^-^Jr^HAiS.! 'f-^^ 3: (n2_est) 4 2it^^ 

(305). 



jl -^l t:-laB3>Jl(306), ^4 5.^7> ^-f (good)°1|^ ^S.^}jl. ±^7} ^^(bad)'^lir ^ 

aeir-ll, ^J-^l elH ARQ* ^fl-g-s]-^ ^-l^f-^ Al^iE^oflA-] pj-ot ^^u^o] ^^i] ^^i^t}^ i^ig sDojc,^ 

Si^ -^l^>?1i=-S. -^J-?!: ^7^)7} 1^^^5}7^1Sl'?! Ali^ej a^:^o| 7} ^^^7)1 £]u^, ^)l-g-£]i- ARQ 

z^^si ^11^=1= 7j-o^] o. # ^ 7]^o] 

nil t^S^fir Al<i ^l-S-O-S 'ilsilAi ■^]7^}-^M-^^s] ^fl^a^ ^I^^J S.^^ °]^JL, ]£ ^^^-y-HlA^ ;<11^4^ ^^s] 
^^^^ S.^^ ^4=r» 4-§-*W nfl&<Hl e^A] oi^Tfl ^4. 

"It'li"' ! '■' . '1 'I , ,. '1 ^1! 

^ sl-^'laelH ARQ-^l:^:^,3iA^ TSTD 7|«J-S] 4='lHi^lEl yj-'S-^S.Ai, *l-<^) « elH ARQ Ali:Efl^^iA^ 

^ 7jr^ ^7^^^$^ ^el7l'g# S-y^^l sHit^ll # tb 4'^lHiAlEl wj-'^i- ^lottt4. 



a. ej-nj^ sl-ol iielH ARQ a) :i: eA o]) a-] ^]q]b] ^^^S] 'm^]-c^'^ 7.]n]±^ '^]^t,}7] i^l^flA-] 7.^^::^ S. 
S^J'^m ^^A^ ^J'^l7H3-4^'=>11 A ^11?1* tV^l (^Sll'y £±f 5fl?^) ^Hl t^St -Xi^r A17J:3-| AVJJ :a-7i]# ^ 

?>Aj-<H)A-] sfli^sfl iJ-'g^s., =erJoi4 3^^°^ ^flS^Aiofl ^Vtfl451 51 cH 7l'g(4c5|HiAiE:| 7l'a)-ir 

7l«VO.S 40^ 40] SI Aj-Bj-A^^ 5)14, s!) i^;n. ^t^Aj^g. ja_^Vsfl § >r 5|£S. ai- 40] W elH ARQAl:i;^fl<H| 

Ai TSTD 7142^ 4olw]Alt] wj-^^ ^1444. 



^ t'^Sl 4°1 H.elH ARQ4:i:'a°ll^-l TSTD 7l42l 4o1w1a1e] 4>g-$-. 4^7llS) 4^1141- 7l-x]ir ARQ 4^'?) 

iA^ ^4^o.s.-HEi ==^4#^S- ^i^^^^l 4ii 4=^^ 4>tfl41- -f-sil^l ^^s-fe 'SrTll, AJ-7I 4 

^4 t-floiEi-t ^44^^^ a -i-^^ 4^ 4^44.^^^Eis:] ^4^o^^o) ^1)44. o_::^ ^j^s. ^44^ 

tMl. Aj-4 7fl4^ ^4^±oll 4&M 'L>t1145)- 41- 'y:Ell41: f-^ll^i ^^^^$] ^^fl^**!-^ 

^Til; » it^M -^l^-^l^lfe m^s. 4^ ci.^l»lA]Ei 7l^o)4. 



^ t^2^ 4<^la.elH ARQAliiegoflAi tSTD 7142] 4o)ii]A]E] 4"^^, aj-71 ^114^0] 4^.40^ 7^]^^ a|| 44 

"•AA z]-42l ^1144^ ^3-^2] cfloiEii-oi 4421 ^=1^ o}E|4 Di-4ofl jacfl^ ±^^'4'>^ ^i^sl^ ^* ^^^A^ tt^^. 
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£4^ ^ «i^S] ^?!: TSTD* *H w ARQ Afl^ ^Sf- 4El-\fl S'SilS.^i, 

1. °J-EllM-2,...5. '^VEim- «>lf-<H^l^ :a'ilai 5^4. 

£5^^ 5M.«el-'^ ARQni ^-g-€ ^-^014. 

£5^1 sM«elH ARQHiil ^-ff- 4^3^^'^, sl^^l 1-^(^211°^ 2fl5)(nl)-i: ^J^S^sflL o) 3^3. 

T^^^i^iSl ^-^^Cnl.est):^^ *H ^1 ^JE (decode) » (501,502), clSH ^s)- ^^7)- ^itr ^ 

-^(good)i^ €£*l-al. it 7]- Si^ ^-f (bad)i ^ ^Vtimf - tV4(503). 

^^1141- f-sfl ^H^l^Slfe t^(^5ll'y at 2ll^)(n2)# ?i^«rl-J7 o| 7fl f^S^ ^^^-^l 

^121 ^^?t(n2_est)iS «H ^^1-^21 =r^'a-°11^i 21 ^^?):(nl_est)4 at«:4 (504,505). 

nelJl i^iiH5fJ31(506), i^S-E ^4 5.^71- ^ -f (good) '>11 1 At7K5lt ^-f (bad)^lb 4 

^1 ^i^ tVEfl^t i^1^'*U(507), "^I ii^^^ f-sll ^*l-^(nl)2l zi]o]^^ ;^fl^*?!:4(^7^1 SOl^Ei 

^, ^ ilf ^t^tS ^fl^^t^l 4^d^ l-^(n2)i: 4^^^ ^ 7]^°] ^l*l-^(nl)-^ 9}:^ 

421- 4€- «xVe114S. ^^14 ^] ^>Eii4i- ^11?3** ^*S*H. dl^l 

til- 71 cflolElSl- It^M 4^31- (decode) ^^71- ^jtsl^i ojo] (nl)-i- ^11^^^^ ^ 

tfl, o] Hjjoilc cfA] <i.Hl|4t •i^(n2)-i- <a:Ell42l- 41- ^IH^S. ii^^^ §fe ^°14. 

£621 *MJi5lH ARQraSl ^-°r-f t^^iL'?!, 3l;£2l l-^{nl)-i- ?i^*l-al '=1 5J-|r ^3, ^^S] -t^4'^l^i 
21 ^^?J:(nl_est)iS. *l-<=i claH(decode)t =r«S*l-°i (601,602). ^IsH ^4 ^^71- ^ (good) o|l t 

£^7} oji. ^^(bad)<^lTr <L>E114* ^o^7l ^^-1-4(01)21 ^=1^ ^VeIM^^ 41- ^H14S >i^l^'«-4(603). 

a^lJi °| ^^l*o'€ <LHfl4t -f *11^i ^ll^d^sl^r l-^(n2)-^ ?1^5U ^] ^H^i^ ■i-^21 ^^d^JirollAl °i ^^y^Kn 

Z_est)S-S. sM clSE.* T^*Jf!:4(604, 605). ^, ^ll^#£l^r tllclEl<^ll ^iV]S: ^5.51- (decode) 71- olf-^H^lfe- ^ 

•i-°^^^^4. 

clSH S4 £^71- ^^(good)°llc- ^S.t}jL, IL^4-^] ^^(bad)°11^r ^*l-^2l ^Aju+o^lAiSl 
^^^?;t(nl_est)2l- ^11 ^^^^a-HlAiSl ^^2;t(n2_est)* ^tft4(607). 

nelil o] clsH 5^(608), cl^H ^4 3.^7} ^^(good)it $S.*1-J1. it7> 5lt ^-f (bad)°llt 4 
A] ovtil 41- o] %l §>iL (609) , (60l)-¥-t1 ^Pl- =r^ t!-4. 

M 'o' ".'I i'! 

-g- it^^ TSTD* «l-o) HElH ARQ^ll a]-§-^l-S4. 7lf^oil -fl Dlolt^ ^fl-^ fit^o^iA-] ^slj^Jolu} sfl^ 

* 4^«l-t ^-f 4 ^^1 LHl ^S7lt ^^^Am ^^:^o^2l ^ej 71^^ o.^ ^fliisll # ^ S14. 

li^lHS, ^ll^^^l ^vei|4i- jEcfls r^_^^«M ^11^4^ ^^L>°11 ^^^^-i- ^^t- Sin, <^1# Al^.^ 

^ 7lcflt ^ 514. 

(57) ■y-f^l 'S ?l 
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1. 



^1 1 aj-H^-i, "^y] m^''] tv4«H "i-^^^7) ^11^^ Ta-^si cfloitii-<^i ^vehl^ 

Q A] oil xsTD 7] ttV2] 4=^1 ^1 ^1 IJ"'^ . 

1 

sloto slot1 slots SlOt14 

e>Eimi 



a-Eiiuf2 



p 



D 



□ 



□ 
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combine n1_est+n2_est 
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e^E^l^1 



eJ-Eim2 



p 



^^^^ ^s^2 



□ 



D 



□ 



507 



503 



bad 



transmit 
n2=>n2_est 



,504 



505 




502 



combine n1^est+n2^est | 




bad 

(decodeL 
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